Diurnal rhythms in plasma melatonin concentrations in the fetal sheep and pregnant ewe during late gestation.
We have measured plasma melatonin (MT) concentrations in the pregnant ewe and fetal sheep during 24-h periods between 114 and 142 days gestation. There was a clear diurnal rhythm in the plasma MT concentrations in both the ewe and fetus from 114 days gestation. Blood samples were also collected from the pregnant ewe and fetus during the day every 2-3 days from 112 days gestation to term. There was no gestational age trend in maternal or fetal day time plasma MT concentrations during late pregnancy. To establish whether there was transplacental transfer of MT, pregnant ewes were injected with [3H]MT, and total radioactivity (disintegrations per min) was measured in maternal and fetal arterial plasma and in amniotic fluid collected before and for 1 h after the [3H]MT injection. Two minutes after [3H]MT injection, radioactivity was detected in both maternal and fetal sheep plasma. Extraction of fetal plasma with chloroform indicated that [3H]MT accounted for 48.0 +/- 7.2 (SE) % of total radioactivity at 2 min after the injection. In one pregnant ewe infused with unlabeled MT (0.3 microgram/ml saline.min for 20 min) maternal and fetal plasma MT concentrations increased within 6 min after the start of the MT infusion. We conclude that there is a diurnal rhythm in the plasma concentrations of MT in the fetal lamb and pregnant ewe between 114 and 142 days gestation, and that MT crosses the ovine placenta from the maternal to the fetal circulation. Therefore, the MT present in the fetal sheep circulation may be solely of maternal origin or it may be derived from both fetal and maternal sources.